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TITLE 

A PROCESS FOR THE PREPARATION OF ANTIPSYCHOTIC RISPERIDONE 
PRIOR ART 

Risperidone (Compound I) is an antipsychotic agent belonging to 3-piperidinyM-,2- 
benzisoxazole derivative reported by Janssen Pliarmaceutica in US Patent 4,804,663. 



It has chemical name 3-[2-[4-(6-fluoro-U2-benzisoxazol-3-yl)-l-piperidinyl]ethyl]-6,7,8,9- 
tetrahydro-2-methy I-4H-pyrido[ 1 ,2-a]pyrimidin-4-one. 

In US Patent 4,804,663, it is prepared by N-allcylation of 6-fluoro-3-(4-piperidinyl)-l,2- 
benzisoxazole (Compound V) with 3-(2-chloroethyl)-6,7,8,9-tetrahydro-2-methyl-4H- 
pyrido[l,2-a]pyrimidin-4-one (Compound 11) in dimethylformamide solvent using sodium 
carbonate base and potassium iodide catalyst in 46% yield. The product prepared in this 
manner often requires extensive purification. 




Compound I 
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COMPOUND V 



COMPOUND 11 




COMPOUND I 
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The benzisoxazole intermediate (Compound V) required in this route of risperidone synthesis 
has been prepared in US Patent 4,804,663 and US Patent 5,134,147 by cyclization of 4-(2,4- 
difluorobenzoyl)piperidine oxime (Compound III) in aqueous sodium hydroxide solution. 




COMPOUND III COMPOUND V 



In Spanish Patent ES 2 050 069, an alternate synthesis of risperidone is disclosed where 
4-(2,4-difluorobenzoyl)piperidine hydrochloride (Compound VI) is reacted with 3-(2- 
chIoroethyi)-6,7,8,9-tetraliydro-2-methyI-4H-pyrido[l,2-a]pyrimidin-4-one (Compound II) in 
presence of sodium bicarbonate, and potassium iodide to obtain 3-[2-[4-(2,4- 
difluorobenzoyl)piperidino]ethyl]-2-methyl-6,7,8,94etrahydro-4H-pyrido[l,2-a3pyrimidin^ 
one dihydrochloride (Compound VII) which is then reacted with hydroxyl amine 
hydrocliloride in ethanol in presence of pyridine and potassium hydroxide to obtain the 
oxime compound (Compound IV). The isolation of oxime and its purification from ethyl 
acetate is reported before cyclization to obtain risperidone (Compound I). 




NH.HCI ^ 



cgc 



N^^CH3 

*HC1 



CH2CH2CI 
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COMPOUND VI . COMPOUND U 



I AcctoaitrUe / KI / NaUCOj 




COMPOUND vn 
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|hONH2 JlCl / Ethanol / KOH / Pyridine 




COMPOUND I 

This approach of preparing risperidone involves number of chemical steps and results in an 
overall yield of 40%. 

The aim of the present invention is to provide a method to obtain highly pure risperidone in 
high yield. 
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DESCRIPTION OF THE INVENTION 

The instant invention relates to an industrially advantageous, economic and efficient method 
for the preparation of highly pure risperidone- 

The process comprises reacting 4<2,4-difluorobenzoyl)piperidine oxime hydrochloride 
(Compound 111) with 3-(2-chlbroethyl)-6,7,8,9-tetrahydro-2-methyl-4H-pyrido[ 1 ,2-a] 
pyrimidin-4"0ne monochloride (Compound 11) in a solvent such as acetonitrile, methyl 
isobutyl ketone, Ar,N-Dimethylformamide using potassium carbonate or sodium carbonate 
base in presence of catalytic amount of potassium iodide to obtain an intermediate oxime 
(Compound IV) that cyclizes in situ to produce risperidone. The product thus produced is 
crystallized from ethyl acetate to obtain highly pure risperidone in 81% yield. 



OH 




COMPOUND m 



COMPOUND 11 




COMPOUND IV 



Cyclization 
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COMPOUND I 
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In the instant process, single pot reaction of Compound III witii Compound II results in 
risperidone. This eliminates one chen^ical step of subjecting Compound HI to preparation of 
isoxazole Compound V prior to reaction with Compound II (US Patent 4,804,663). Further, 
this route advantageously does not require the isolation and purification of Intermediate, 
3-[2-[4-[ 1 -(2,4-difIuoropheny 1)-1 -(hydroxyimino)methyl]piperidino]ethyl]-2-methyl-6,7,8,9- 
tetrahydro-4H-pyrido[l,2-a]pyrimidine-4-one (Compound IV), which means fewer number 
of process operations resulting in safety and cost effectiveness. Usmg the process according 
to the invention, risperidone is isolated from the reaction mixture du^ctly in highly pure form 
and high yield. 

The following specific examples illustrate ttie process of this invention. 

. Example»l 

A mixture of 5.58 g of 3-(2-chloroethyl)-6,7,8,9-tetrahydro-2-methyl-4H-pyrido 
[l,2-a]pyrimidin-4-one hydrochloride, 5.1 g of 4-(2,4-difluorobenzoyl)piperidine oxime 
hydrochloride, 0.46 g of potassium iodide, 6.76 g of anhydrous powdered potassium 
carbonate and 40 ml of acetonitrile was stirred and refluxed for 30 hours. Reaction 
monitoring by HPLC analysis indicated the formation of N-alkylated product, oxime, which 
subsequently slowly cyclized in situ to give risperidone. Thereafter, the reaction mixture was 
cooled and filtered. Residue was wa$hed with cold water (50 ml) to remove the inorganics. 
Further v/ashed with chilled ethyl acetate (5 ml). The product was crystallized from ethyl 
acetate yielding 6 g (81%) of 3-[2-[4-(6-fluoro-l,2-benzisoxazole-3-yl)piperidino]ethyll- 
6,7,8,9-tetrahydro-2-methyl-4H-pyrido[l,2-a] pyrimidin-4-one. 

Exampie-2 

A mixture of 4.75 g of 3^2-chloroethyl)-6,7,8,9-tetrahydro-2-methyl-4H-pyrido 
[l,2.a]pyrimidin-4-one hydrochloride, 5.1 g of 4-(2,4-difluorobenzoyl)piperidine oxime- 
hydrochloride, 0.46 g of potassium iodide, 6.5 g of anhydrous powdered potassium carbonate 
and 30 ml of acetonitrile was stirred and refluxed for 30 hours. Reaction monitoring by 
HPLC analysis indicated in situ formation of risperidone. After die completion of reaction, 
the reaction mixture was cooled and water (120 ml) was added under stirring. Separated 
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solid Stirred at S^^C for 1 hour, filtered, washed with water and crystallized from ethyl acetate 
yielding 6 g (81%) of 342-[4-(6-fluoro-l,2-benzisoxa2ole-3-yl)piperidmo]ethyl]-^ 
tetrahydro-2-methy l-4H-pyrido[l ,2-a] pyrimidin-4-one. 



ExamDle-3 

A mixture of 4J5 g of 3<2"ChIoroethyl)-6,7,8,9-tetrahydro-2-methyl-4H-pyrido 
[l,2-a]pyrimidin-4-one hydrochloride, 5.1 g of 4-(2,4-difluorobenzoyl)piperidine oxime 
hydrochloride, 0.46 g of potassium iodide, 6.5 g of anhydrous powdered potassium carbonate 
and 30 ml of Ar,//-dimethylformamide was stirred at 95-lOOX for 18 hours. The reaction 
mixture was cooled and water (120 ml) was added under stirring. Separated solid stirred at 
5^C for 1 hour, filtered, washed witK.water and crystallized from ethyl acetate yielding 5 J g 
(77%) of 3-[2-[4<6-fluoro-l ,2-ben2isoxazole-3-yl)piperidino]e&yl]-6,7,8,9-tetrahydro-^^ 
methyl-4H-pyrido[l,2-a]pyrimidin-4-one. 

ExamDle-4 

A mixture of 4.75 g of 3-(2-chioroethyl)-6,7,8,9-tetrahydro-2-methyl-4H-pyrido 
[l,2-a]pyrimidin-4-one hydrochloride^ 5.1 g of 4-(2,4-difluorobenzoyl)piperidine oxime 
hydrochloride, 0.46 g of potassium iodide, 6.5 g of anhydrous powdered potassium carbonate 
and 30 ml of MIBK was stirred at lOO-lOS^'C for 30 hours. The reaction mixture was cooled 
and water (150 ml) was added under stirring. Separated solid stirred at 5°C for 1 hour, 
filtered, washed with water and crystallized from ethyl acetate yielding 5.4 g (73%) of 
3.[2.[4.(6-fluoro-l,2-ben2isoxazole-3-yl)piperidino]ethyl]-6,7,8,9-tetrahydro-2-meA^^ 

pyrido[l ,2-alpyrimidin-4-one. 
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ExampIe-5 

A mixture of 4.75 g of 3-(2-K:hloroethyl)-6,7,8,9-tetrahydro-2-methyl-4H-^^^ 
ll,2-a]pyrimidin-4-one, 6.0 g of 4-(2,4-difluorobenzoyl)piperidine oxime hydrochloride, 0.46 
g of potassium iodide, 6.1 g of anhydrous powdered potassium carbonate and 40 ml of 
acetonitrile was stirred and refluxed for 30 hours. The reaction mixtyre was cooled and water 
(120 ml) was added under stirring. Separated solid stinred at S^C for 1 hour, filtered, washed 
with water. Crude product was purified by crystallization In ethyl acetate to afford 6.8 g 
(79%) of 3-[2-[4-(6-fluoro-l ,2-benzisoxa2ole-3-yl)piperidino]ethyl]-6,7,8,9-tetrahydro-2- 
methyl-4H-pyrido[l ,2-a] pyrimidin-4-one. 

Example-6 

A mixture of 4.75 g of 3-(2-chloroethyl)-6,7,8,9-tetrahydro-2-methyMH-pyrido 
[U2-a]pyrimidin-4-one hydrochloride, 5.1 g of 4-(2,4-difluorobenzoyl)piperidine oxime 
hydrochloride, 0.46 g of potassium iodide, 5 g of anhydrous sodium carbonate and 30 ml of 
acetonitrile was stirred and refluxed for 32 hours. The reaction mixture was cooled and water 
(120 ml) was added under stirring. Separated solid stirred at 5° for 1 hour, filtered, washed 
with water and crystallized from ethyl acetate yielding 6 g (81%) of 3-[2-[4-(6-fluoro- 
l,2-ben2isoxazole-3-yl)piperidino]ethyl]-6,7,8,94etrahydro-2-methyl-4H-pyrido[l,2-a] 
pyrimidin-4-one. 
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CLAIMS: 

(1) A method of preparing risperidortp (Compound I) 




Compound I 



which comprises reacting 3-(2KJhioroethyl).6 J,8,9.tetrahydro-2-methyl-4H-pyrido- 
[l,2-a]pyrimidin-4-one (Compound 11) 



HCl 



CH2CH2CI 



Compound II 



with 4-(2,4-difluorobenzoyl)piperidine oxime (Compound III) 



.OH 




H.HC1 



Compound III 



to form oxime (Compound IV) 
.OH 




Compound IV 



and in situ cyclization of oxime (Compound TV) to form risperidone (Compound I) in a 
solvent selected from the group consisting of acetonitrile, M^V-dimetylformamide and 
methyl isobuty! ketone. 



8 



wo 2004/009591 



PCT/IN2003/000207 



(2) A method according to Claim 1 wherein the reaction is carried out with a base such as 
anhydrous powdered potassium carbonate or sodium carbonate in presence of potassium 
iodide as catalyst. 

(3) A method according to Claim 1 wherein the reaction is carried out at a temperature 
in the range of 75°C to 1 10°C. 

(4) A method according to Claim 1 wherein risperidone produced is purified by 
crystallization from an organic solvent preferably ethyl acetate. • 

(5) A method for preparing risperidone substantially as herein described with reference to 
the examples. 
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